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b ^'cc 0 . »56?a{*co 5 0 %j±.mm^'ik i ^^sj^ 
'^(Dft^ijm^mti'i 3 0 %ii(,±, 2 5 %ffi$iirs^:*^~ i ~ 5 

0 k P a 0 . /J^-P 5 0 %S.m^^An-f^f}^ 7 %Ji/.T 

-r :t y v-«jjiT$>^ ^t^^rmt-r^i^^m i tern® 

[If 3 ] m&-f)'' 1 5 ~ 1 0 0 k g/m-' , 

1 0 ~ 2 0 0 mm, mfi^'J^^ti < i: 8 c m(75«^;l^f8?a#: 

■zr$>2)s»*ii 1 ^fziimnm 2 nmoyyn u x?^ ^i^w 

[19*314] n.mmm^rm^ (i) ~ (s) 

1 ~B»*« 3 m^-rnij^zumco^ u x5^ 
#iig*ifigtiSia»?g«?a#:o 20 
mi] 

0. SSX/ZSl. 5 (1) 
0. 5 (2) 
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\z%^LTi^-^rzfHmsi:^mm'phmm^<Dm^um'PT 

S o L T * ffl { I *5 V ^ T tt » )S — ^- W afe #: 
\z ^ TM'> L-ilxmr ^ o ^ CO J: ^ t ^-1^ J: 0 §e^fe L 

m<niHurt^ti-Amm(DmMt.mzm.(i>Lxn<i'km=&:^ 

[0 0 0 5 ] a*CO*«^a?:»bfc5ttUX^l/>:7:t 

Tv^5 t.ij^'b^'mmreimzm^-r^mt^ih^o 
[0 0 0 6 ] ^tz. wM'yu^yy:t-A'pmmmi&K 

[0 0 0 7] ^b(C, '^l/37>7*-Att:*?UX5^I/> 

[0 0 0 8] #U:ti^:7^>?s«)]iastiC?afg?a 
W/OS^-UbtlTV^So L)0^L-/d;/j5e,> Jj^ U X5^ |x>«)Ji-^ 

\Zs mznf<.iBj:^nti.-DT%<^ntzMm%M(nT>^^)-:t 

mf^(Di&m\zmxm7a-\-'Mmm\±^m\.w^-^^<D-^$> 
[0 0 0 9] ^fe. mxu. m<Lkm 60-55290^ 

-e«fg;?^7^# U x^ ^ > t U X5^ 1/ >®fgi=r#) 
*ftffl-rS:;^?i, #11 2000-7817 ^(CttteoftK) 



[0 0 10] :Lo:,^^\z'^m. ii^^timmm^-x^ < . s 
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[0012: 

mm^m^^-t-^rz»b(D^-m] n) ^mmn^ 50% 

5 0 %ffi$iia/gt^ 1 :a■gJi^*cD^c;;:;^JlSft*:*t 3 0 
%K±. 2 5 %ffii|iJS;t;;^n~5 0 k P aTa&'9)&^0 5 

[0 0 13] (2) mwM^^m^^u-^-ti. x5^i/> 
?)= 

[0014] ( 3 ) */c*|gBJ»> m&t^ 15-100 
k g /m' , m^^^ 1 0 ~ 2 0 0 mm, < t'b 20 

8 cm««:Kfi6?a#T<fc?>_htB (1) (2) aB« 

[0 0 15] (4) M.mm^'^^TmA 
(1) ~ (3) ^fai»sciia?L:^»^j#*$nT 

•v^^^:>^#mfrs±iB (1) ~ (3) co'v^-tnti^z 
SB«co# u xg^i/>js«igM;?g;«isrcM?afe?ai*(cBi-r 

[0 0 16] 

m2] 

0. 3^X/Z^l. 5 (1) 30 

0. 3SX/Y^1. 5 (2) 

0. 3S (X + Y + Z) /3S1 0 (3) 

W4ttmmTa&S„ ) 
[0 0 17] 

T> ^«««ttfig:^t\ ^ApJ3^|g:*g|g,j^ij v-SrSaaK 40 

±50 sa%*ii^wr 5 u x5=- 1/ >»tr)igffl/?iti:6^ 
m^iSi^ft^iimmm-^^ a o %jiA±, 2 5 xmifimM^ 1 ~ 

5 0 k P a T$> 0 , 5 0 %l±$ig^^t^-r*-*^ 7 
[0 0 18] *»0j!«ai*^?asg?a#;*^ifiSc-r§S«« 
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[0 0 19] -TT^jrto-e., >'-httf:tPXL.;?t5j^Uv-S: 

m-yu7.?^\zTbjfm^mLrc'i^. 2 sot:, iomp 
s'cizum-srirci^mri'xmT i 2 mp a (Dinffi^# 

JcDtfbn/itetkcf** 2 3r:<h8 0''C(D:t--fy 

iz. ^'ti^tixti. 2 4mmvimmm-r^z.h\z^r,it 

c 3 0 0 5 mm&m) izmr^^. 1 2 o-c, m 

Ml k e f co^mzT. mm^mm^'Sr-^Mit). sot: 

[0 0 2 0] ^^m^^m-i ^>co-i :t>m-af}Tmm 
a&^VittJ:nb5Fgaft;^);i/4^'>Kco7;i/+;uxx7- 
[0 0 2 1] :i(D^-of£x.^u>?^7-(^y'7-mmt 
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^^«-f * >T*« u fe 7 -f :t y -?-mmf>^m^f^n 

1^1, X^^>*7-i':t/-7-tflBH-¥34i(cPS^.-r2 
[0 0 2 2] *fgBJtC{$ffl^n-5±fBC0X5^^>J^7'f 

^y-^-mmo'pmmtmm o~9 o^;k%Tafei9> 

#(c3 0-9 o^)i%(D%(Dmf^v\^\ ^fz^yitm 
a, 5 o^ji/%iy.±, #{c7 0- 1 0 o^;!/%fc(»*w- 

fp*;i/Ap>Kxx^;i'C0iiis#:Wi£:c9t;i/»: (a) , "-f 
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*fpffi (^;^%) = {b/ (b + c) 

[0 0 2 4] 

- { (b + c) / 
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#: 4^ 7j<^* ^ * ^ S 00 # U ^ - 11^ tl 
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5}^>^«7K%^^^^:7 hbfc«#U^l/y^ 30 
X5^l/>-7^nhfl/>^>^*A^a-&#:. X^]/^ 

^ u;^Mxx-T-;i/#i^a'&#:> x5'-k>"-BtKHx;i/it^s 

4 -:/57>v:t— 1, 6 ™^^+h>>^::t— hU 
p< 9^n-;i/'7°D/l >;?^j: Ecdt )Vu-M\:^m. x^ k > 

v;pt:i — ;k *r^77 i.^x#co»S7i^^7i>M^j7K$n 

[0 0 2 7] *5SI3)!tC*3V^T. #?!:Biaitt$elii>i^U V-i 
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[0 0 2 3 ] 
[»3] 

X 1 0 0 (4) 
[iC4] 

(a + b + c))xl00 (5) 

*3 V ^ T y CO j; 0 Ja ^ T -3 T t) y~ 1*1 ( C 
[0 0 2 8] *»0JCDjl^|a?a5gff2#:«S«tt)lgtt, m 

-r§*Uxg^^>»#flgMfiEti5&^e.;k?>o *«BJ{r*3V^ 

tci 5S«%~4 5lia%Ta&So *fgB^tc:4-oV^T*« 

uv-;^t5 oas%iy,±coti-&T?x5=-i/>'j^y-r:tyv 

-co r t < ^i-fPBl;&t^M-f :t >-|g^;f}T*« $ tifc CD 

[0 0 2 9 ] \^rzt)^-z>T. jsr^a-?afgfaf*T-$.oT. i« 
^(omm^itm^'p-u < i 1 5 0 a»% 9 5 sm 

So 

[0 0 3 0 ] *5S0J«^^MjSf6^a#;oS#«-Bi»-gl5 
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tikMii 3 ~ 1 2 CO a - :t 1/ 7 i: co^H'&frT, 

5"l->, ieittt«^JS#Ux5^^>. i«'A-it5]^Ux5"lx- 

>, x5=-i/>-4i7Kvi/-i' >eg#m^#. x5^i/>-ii; 10 

Ktfx;i'*a^#:, x?^k>--^g^;i/^^i7U h# 

5^I/>-Ti"JJl/K*S-g-#:. X5^1x>--/-f->*S^ 
#:> X5^1/>-X5^U>*S^#;. x5^l/>-fc:x;l/7 
Jl/3-;i/^^fi^#:, xg^l/>-i7'ij ->;/;l^p<,^/:7 u 1/- 
h#a^#:«|:St^tf Sn^o Jife5t?UX5^b->JS«l!g 

is^jS5Kux5=-i/>coffiffi*s$fSL<, #tti^?autcDa 20 
[0 0 3 1] :$imm<Dsmt-r^mm%m.mm^^m^ 

?>7^s:-2)^5i'i#UX5^1/>mtm^^fi!c5i-i-r^t><»i 30 

- b 7^s: f$.'A-v$>^ m K. waBT :t / -^-mm\t. 

5 ot:^Sx.§cfcei;ifii*Tttii< 

urn UT^s iQ . m'j}(Di^m^M.mts:mmi&T=s:m:: lt 

{%) = { (va-vx) / 

5^: (6) \zi3h^x. wttiteMWcoSa (g) , p\i.% 

[0 0 3 6 ] ateis»tt> mmw(DW-mz'i;t'DT^Ky(D 

aDiifi-r?>o %?a#:?^tt:*^->- h^cD^'&tt, liE4 0 
LfcfcroSrttettWtT^o 50 
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mmt}-^ ^Dt^>bf&'7}\z^'jT%rmmn-k^mn-t'^otL\^^ 

fg # * # ?3 ^ t /J ^' it b < /j; ^ „ S X ^ 1^ > 7 -1- :t 
/ V - « )jg ftlc :^ j- 'J> 7> 31 <5 t t/ •> 1 1 * ^* o a * X) ^ ffj 

^ \z--m(D^mmmmA $ n§ ;i 

*fgB>^coHWi:t-«.J^»fj:J^^;^7lIfPtt. «7C 

[0 0 3 2] *g60ii©3iMfli,?a«?s#;nigi^«?^45/5^~5 

T. mmwrmmi$-(D-mmz^i^^T^mmfm'Mr^ 
[0 0 3 3] m'i^%mmui¥^^(D^mx&^m<o'Mv 
7 0 %u±.. mz 8 0 %u±T$)^z. t/jws b 

<> jl»m?aW7 0 %li!,_hT-$>-5i:, ^■r«-3;t!SM 

[0 0 3 4] *B^^#tC*5ttSaS*»fa*C0?flte«, A 

STM D-2856-70 (^)iiC) (C«PbT*CO#tc 

ffl^l*i^cD*co#:«Vx (cm' ) ^^a6, SteiSsjsfco 
^3T^^?i:0^?)l,iKtCO#:^Va (cm' ) ^5^*6, S 

(6) fciiOSi^Mta* (%) ^Bt»:-r«>o 1^. Kcof* 

[0 0 3 5] 
[iC5] 

(Va - W/p) } X 1 0 0 (6) 

[0 0 3 7 ] m'mmmmvicDiM^it. «2 smm. 

b, WDmbfci^->y;i^€:isii€ia«-t-r-2)o ff^/ot 
4 omm(Dm.:^w-*)-y-/)i'^m<otii'^f£^^m-^u. fife 

^•ti-T0T7tcoi?.?^',CPgbTai|5£a*4i:-rS= 

fg?a#:«±ii^. wMi^(DtvAm'7)-iz:tit^^Tmm.%Mm^^ 
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[0 0 3 8] i?-mmm%%:(m\^m'i-s mmm.\zii 
tt?) 5 0 %y£mnmk i '?^m.w\k(Dm.mmAm^ 30% 

2 5 %£tlirc,s;^j;5n ~ 5 0 k P aTafeO^ *^-^5 
0%JEE$g7l<^t>-r^*^'7%JJAT®feOT?*^o 5 0%ffi 

^HSm 1 5>»iif^COf£;;^)lifti|5tt»S L- < tt 3 5 

±, $6t$fSL<tt4 0 %J-^(, hT-ab^o ;S;^j*Ifp*;6^' 10 
Stt±s4) S i ^ nil< b D 

[0 0 3 9 ] -3^ r) , )£::'7li?n4J;^^~ 3 0 %J£i,±co t 

ff;5>-*^5 0 j;^)tCjESi#«P (k g f /c 20 

t L'Tl^el5jS;:;^jP (kgf/cm' ) i^tfg^f?) (CI® 

«#-r«.JEIiMttO. 7P (kgf/cm=^ ) jilT 

[^(ct*^ (3 3 0 %K±ff.iS)l:;:^J:^^~fgTb7t ;i i:tc/j;^o 

[0 0 4 0] ^coi;'5;^j;tt®(l-SS*(»T-Al!JicoMM 

fl ^fe L T fc fl# K ©MjS i: * Jf- 1/ ^ PtW K 56 1^ 

jS;^;ISlP* (%) = {!- [(B)/ 
[0 0 4 3] i^j. rit»)+tt3aggM?^f8?af*«ff^1^ic:ci; 0 

ttCO«-a-tctt, *f 1 0 0mm, ^10 OmmCO^S^Srlt 

0 tii ^0 LfcBit*4*mfc1^1±TJ¥$ 4 0 m 40 

4 0 mm(CfS^-rS 1 1 bfco 

[0 0 4 4] sfc, mmmmmm:i^nm^\z\x. « 

1 0 0 mm, ^10 0 mm, 4 0 mmCOii:::^#:^ig 
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tt, A#S:]g;l<5I^Sc, ittBBB*^&?'c£S A#:*''ea*iAt^ 
S»tWffifflbTfe«n:^£Vvfe(D<h/j:§o Z.(D^m 

ffi«S « CO ^ Jf^ t C M b T A ^ /^C S ^ 5S S b ^ 0 a ft /h $ 
<, aV^jl*CD'fo(7)tCMbTtt»^(C^fl^bTX^;P^ 

T^£;;'3MfP*(»±KgtMatotfta8 0 %. $i'-^b<tt7 0 

0~8 0%, $^>tc4 0~8 0 %COfe(©/0S/7-y$/a >tt 
CD^^Tiff^bV^o 

[0 0 4 1] :^mM\zis\^^T^^tjmmm(Dm^it. j i 

S K6767 (1976) ©ffiffir^S^^S^ COite?l:tC 
«bTf^t/i, rjS;l^>tcO;k:#$*iEl 0 0 mm, «1 0 
0mm, J¥$4 0mm<i;b, flEffi«&aSii£I^M-CD»^ 
CD 5 0%, ffijgjgjt*! 0 Omm/^, ibTSteb 

1 0 Omm/^i-CDjaitTISKM-ODiPSTiS^TnCOJ^^ 

0 5 0 %\zmT^^Tmmvw±i^rcmM.<Dm.mi^-fi^^ 

m^^WVmTfJ (kg f/cm' ) ^ (A) ib, 

ihl5j^«ji««sp[SS*f¥bjMT:^ (kg f/cm' ) 
€; (B) ibfct^, TIBaS: (7) J: D ^t±i b/iMS: 

!t^f]mmmti^rz. s^, 5 o%ffi*iH^^5^i-«a^ 

co)S;^ilIfP*tt, (B) cott^ff±5^«)Mao«i:b 
TIBS; (7) fcJ;DS:ffi$ns 

[0 0 4 2] 

[iC6] 

(A) ] ) X 1 0 0 (7) 

43 V ^ T J£ J J mm V 1 5 >V i7 Ji -g-:^? ^ ^ CO T , 

o^g5^d^e)ifeiait:ai)SfflK«^^Dmb, «]oiiibfe 

rors^^/gfP^tLfeo 
[0 0 4 5] ^?af*CDf£;;»jMfP(S, ^<hbTmm«ifit 

:7*-A^JBE|fgbfct^<Z)y':t-AF*5CO 
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L ^ I ^ IS II ft 4s CO /J N $ V ^ (73 ch ;i o 

[0 0 4 6] mmj^^tf^^v. ^<D%mM(o- -m 

[0 0 4 7] :^mm(Dmmn.mm^mt. s o %j±m^ 

mm^^An^^ (%) - { ( 1 0 ~ 1 1 

t 0 : Umh'(D^om^ (mm) , t i : IjWtOO^g^ 
t^CO^^ (mm) 

[0 0 5 0 ] i^. um}i\t.mmn,Mmm^ommz^ri 

0 mm, «5 0mm, (Dtm^mmk^J)^ thV. ^ 0 til 
L'ferA5^^^at3^fcii:J¥$4 Omm^Ci^^bStefflMr^ 

x'y-i xt^z:t.\z^^mmi^(Dm^^4 Omm^;:i^S 
5 0mm, «5 0mm, 4 0 mm(Dii:::^#:iSWSriS 

[0 0 5 1 ] *^B^COill^M?a5g?a#)0^^>^- 

^^UmmUO . 3 — 3, OmmTfe^^ch 30 
)^^W*LV^o -^^IzM'^VKlt. 0. 4 — 2. OmmT 

n^nSj<ti^o —:^W-^^Mmi^^ 3 . Omm^Sx.^ 

[0 0 5 2 ] :^mm(Dmmm.mmmi^(Dmv^mrm\t. 

^^i^m^mmtO, S-IO. Omm-C&^Z:tf)m^iy 

V^o ^ 6\ZW-^h<\t. 0. 4—5. OmmTafe-So ¥ 40 

[0 0 5 3] ^mmm'^mm^m%m#i(Dnmm'^ 

^^1. wMi^owm^ji^ (MD) t. MD tm^T^^i^ 
it(Dmyj\^ (TD) (D^ti'^tKD^i^iizMT ^mmmm 
^mmMxmmT^z.t\z^r)^ ±$^TDizMT^^m 50 
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[0 0 4 8 ] *5g0i^^-4sv^T. J±m-n<.An^^\t. j i 

S K6767 (1976) (Dji^m'/k Ar>^^COt'J^ri 

chb> iS^>t^ft^ 5 0mm. (US 0mm. J#$4 0m 
mcofe(D<hbTjy.TcDjC (8) i:0*es6:^o 

[0 0 4 9] 

[iC7] 

)/to)Xl00 (8) 

[0 0 5 4] ^mmiz^^^^Tm^mvixxY . x/z 

^n^^no, 3-1. 5/0W^L.<. ^b^c^f^L 
<ti^n'?^^no, 3-1. 3, #^co. 5-1, 0T& 
5o ^?afl^«ccDx/Y. x/z?i^^o, 3Mm(Dm^\t. 

M ?S ff^ )0 M ¥ T ^ 56 * tt ^ C :|S V ^ T ^ 1 ^ ^i: V ^ 

mmmo^U'mm^m&T^^ztiz^ri^ md. td. 

mmmmmizmmh(Dhrx^o 
[0 0 5 5] *fei3g^c45v^T. m^yjmoy^mmmm 

X. mm-^m(Dw^i^^mmY . iwm-jj\^tm^^^^my^ 
\^(D^mnrmz(Dmmt. mm^oyiwm^m (md) 
izMT^mmmm^<^UMDtm^T^mj7\^ (td) 
izMT^mmmmiz^-:s^nt)ti^o M.m^\z\t. -^(d 

MmHmz:^n^MD(D 3 rnvniz. i&~xm(Dm^-fo^ 5 m 
mizmm^^m'jy^^Ko vxiz. m^nrcmmt^Jcm 

f^M.M(Dm.n (n}t. mm'7f±\zWM(D-m'f)^^mT 
^h(D^,^t^. ) ^*J6. tfS:S: [5/ (n-1) ] 

#7fi. )¥^-^ri^^^*gR. K0#3iTf::?lv^;^clt3*coli^^ 

Wi^^fe-^TY (mm) <hr'?>o 

[0 0 5 6 ] ZI-^UT^l. 5tt^m{S^#Tl£,::^Sf^b 
Tf# b ti/r M D -5 if ffiffi:A: gl v ^ T . ffi 

fira#cosffi#7fi(Z)TD. m^yji^^^m<DTD. mm 

^M^^n^m^Z (mm) chT-So 

[0 0 5 7 ] xiz^i^^xit. TDizMT^mmmmiAi^ 
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^MimmrzKi(Dw-mm.mm^7!^sbx (mm) t-r^o 

^rzWM#-<nW-ii^%mm\'i [ (X + Y+Z) /3] 

[0 0 5 8] *feHj«ig^Mlg5g?S#:OJ**7^Yfi]CMT 
2 5 %ffi^fft«ffi^|fe:^« 1 ~ 5 0 k P a ^^T?)*) 

WT$) D > »^ b < tt 1 ~ 3 5 k P a > b (rSf * b < 
ttl~2 5 kP aT-^So 2 5 %EEilcoffi*iJS:i*j/^;n k 10 

P a*?»Ttt, Bimizt^vx-^^iz^mvTV^^mii 

^«:e^bB<^c?>o -;^5 0 kP atr«;^Sffi$6Ji£;;'j 

[0 0 5 9] ^mm(DmmMmmm-i, i s ~ i 

0 0 kg/m^ v— ht^»-?a#:> S^Kfg^S 

1 5 ~ 6 0 k g/m-' . J?^^:*^' 0 . 5 ~ 1 0 mm> 
^?S#:TS.?)^i:/OW*bV^o m. ilScDJiPStt 1 9 0 c 20 
[0 0 6 0] f)^i]^^mi^<Di^- h'^mi^mt. Se^corj^ 
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(54) OPEN-CELL FOAM OF POLYETHYLENE RESIN COMPOSITION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an open-cell foam of a 
polyethylene resin composition having a high open cell ratio and 
excellent recyclability and capable of exhibiting sufficient stress 
relaxing properties and simultaneously satisfying a small 

compression set. 

SOLUTION: This open-cell foam of the polyethylene resin 
composition is a foam having >50% open cell ratio, comprises a 
substrate resin containing >5 and <50 wt.% of the polyethylene 
resin composition and has >30% stress relaxation ratio after 
passage of 1 min from fixing of the foam at 50% compression, 1-50 
kPa compression stress at 25% strain and <70% compression set at 
50% thickness. The open-cell foam has sufficient stress relaxing 
properties and a small compression set and is capable of causing 
stress relaxation in the interior of the foam in an early stage 
together with the passage of time, increasing a contact area with a 
heavy good, avoiding a further concentrated load and dispersing 
and supporting the pressure of the heavy good even if the 
concentrated load is produced in the foam when the heavy good in 
an indeterminate form of a constant weight is placed on the foam. 
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* NOTICES * 

JPO and INPIT are not responsi ble for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Are a rate of an open cell of not less than 50% foam which it has, and the base material resin, It consists of 
a polyethylene-system-resin constituent which contains heat-reversible crosslinked polymer [ess than 50% of the 
weight 5% of the weight or more, Polyethylene-system~resin constituent open-cell foam which percentage of stress 
relaxation after the 1 -minute progress after 50% compression immobilization of this foam is not less than 30%, and 
25% compression stress is 1 - 50kPa, and is characterized by compression set being 7% or less 50%. 
[Claim 2]The polyethylene-system-resin constituent open-cell foam according to claim 1, wherein heat-reversible 
crosslinked polymer is ethylene system ionomer resin. 

[Claim 3]The polyethylene-system-resin constituent open-cell foam according to claim 1 or 2 whose width 15 - 100 
kg/m^ and thickness are 10-200 mm, and density is at least 8-cm tabular foam. 

[Claim 4]The polyethylene-system-resin constituent open-cell foam according to any one of claims 1 to 3, wherein 
cellular shape satisfies following formula (1) ~ (3) and a communicating hole is formed in a cellular film. 

[Equation 1] 
0.3<=X/Z<=1.5 (1) 
0.3<=X/Y<=1.5 (2) 
0.3<=(XH-Y+Z) /3<=10(3) 

(However, each in [ X, Y and Z ] a formula is an average cell diameter in the thickness direction of foam, the 
direction of extrusion, and the cross direction, and the unit is mm.) 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the polyethylene-system-resin foam which has a high rate of an 
open cell used for a cushioning material, shock absorbing material, a packing material, a sound-absorbing material, a 
vibroisolating material, a fender, etc. [0002] 

[Description of the Prior Art]From the former, urethane foam, a foam rubber, ethylene-vinylacetate copolymer form, 
the polyethylene foam that performed crosslinking treatment, etc. are known as open-cell foam which consists of 
synthetic resins. Since it is flexible and processability is good, these foam has been used in uses, such as sponge for 
washing, a sound-absorbing material, and industrial use various filters. 

[0003]However, in the above-mentioned conventional open-celt foam, it excels in recycling efficiency, It was difficult 
for the phenomenon (henceforth stress relaxation nature) in which the stress which resists modification of foam 
decreases with time to be revealed to within a time [ specific ], when a constant rate of modification is added 
continuously, and to satisfy simultaneously that compression set is still smaller. 



JP,2002-275298,A 



2/16 ^—''J 



[0004]Here, if stress relaxation nature is explained in detail, when a heavy lift is laid in foam, initial deformation will 
occur according to the load of a heavy lift first, and the internal stress which hangs to foam with load and suits it 
simultaneously with it will occur, for example. Then, if foam maintains the state where the heavy lift was laid in foam 
in the case of what has stress relaxation nature, with the passage of time, the internal stress generated in foam will 
decrease and the thickness of foam will decrease. And in the last stage, the internal stress is decreased and 
converged even on the existing fixed value. Thus, the character in which the internal stress of the thing by which it 
was generated with external force decreases and goes with the passage of time is called stress relaxation nature on 
these specifications. 

[0005]Although it has character similar to the above-mentioned physical properties, since crosslinking treatment is 
performed, the recycling to a raw material is difficult for the polyethylene foam which performed the conventional 
crosslinking treatment. Since cross linking agents, such as a peroxide, are used, there is a possibility that a bad smell 
may remain in foam. 

[0006]Since flexible urethane foam and high-density low repulsion urethane foam have weak compression stress, it is 
easy to carry out bottoming, and the stability at the time of laying a protean heavy lift will become bad. On the other 
hand, the capability for stress relaxation nature to follow to the shape of a heavy lift small becomes low, and a 
semirigid urethane foam has fault, like the stability at the time of protean heavy-lift loading is bad, although 
compression stress is strongly suitable for the cushioning material of a heavy lift, etc. 

[0007]In mechanical strengths, such as chemical resistance, such as acid-proof and alkali-proof, weatherability, and 
a tear, urethane foam is inferior compared with polyethylene-system-resin foam, and a thing, such as the recycling 
to a raw material being difficult, and being, had become a problem. 

[0008]The art which performs pinholing processing on the polyolefin-system-resin foaming sheet of a closed cell, 
and is made into open-cell foam as polyolefm-system-resin open-*cell foam on the other hand, for example is known. 
However, the polyolefin-system-resin foam of the open cell produced by only performing pinholing processing to the 
closed cell foam which uses polyethylene resin and polypropylene resin as base material resin has large compression 
set, and does not have sufficient buffer nature which can be equal to prolonged use. 

[0009]How to use the mixture of low density polyethylene and high density polyethylene by JP, 60-55290,8, for 
example, Although the method of acquiring an open cell extrusion-foaming object, using the mixture of low density 
polyethylene of low flow and high mobility as base material resin is reported to JP, 2000-781 7,A, what has the above 
mentioned large compression set, and stress relaxation nature are obtained only a small thing. 
[0010]Thus, conventionally with large stress relaxation nature and small compression set after canceling stress 
further. The actual condition is that the polyolefin-system-resin open-cell foam whose recovery factor in other 
words is polyolefin-system-resin open-cell foam which satisfies high character simultaneously and which was 
excellent in the upper recycling efficiency is not yet put in practical use. 
[0011] 

[Problem(s) to be Solved by the Invention]This invention is foam which was made in view of this situation and has a 
high rate of an open cell. The purpose is to provide the polyethylene-system-resin constituent open-cell foam which 
it excels in recycling efficiency, and sufficient stress relaxation nature is revealed, and satisfies simultaneously that 
compression set is still smaller. 

[0012] 

[Means for Solving the Problem](1) This invention is foam which has a rate of an open cell of not less than 50%, The 
base material resin consists of a polyethylene-system-resin constituent which contains heat-reversible crosslinked 
polymer less than 50% of the weight 5% of the weight or more, It is related with polyethylene-system-resin 

constituent open-cell foam which percentage of stress relaxation after the 1 -minute progress after 50% compression 
immobilization of this foam is not less than 30%, and 25% compression stress is 1 - 50kPa, and is characterized by 
compression set being 7% or less 50%. 
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[0013](2) Heat-reversible crosslinked polymer is related with polyethylene-system-resin constituent open-cell foam 
of the above-mentioned (1) statement being ethylene system ionomer resin. 

[0014](3) This invention relates to polyethylene-system-resin constituent open-cell foam the above (1) or given in 

(2) whose width 15 ~ 100 kg/m^ and thickness are 10-200 mm, and density is at least 8-cm tabular foam. 

[0015](4) Furthermore, this invention relates to polyethylene-system-resin constituent open-cell foam with cellular 

shape given in either of following formula (1) above-mentioned L wherein it satisfies - (3) and a communicating hole 

is formed in a cellular film ] (1) - (3). 

[0016] 

[Equation 2] 

0.3<=X/Z<=1.5 (1) 

0.3<=X/Y<=1.5 (2) 

0.3<=(X+Y-t-Z) /3<=10(3) 

(However, each in [ X, Y and Z ] a formula is an average cell diameter in the thickness direction of foam, the 

direction of extrusion, and the cross direction, and the unit is mm.) 

[0017] 

[Embodiment of the Invention]The polyethylene-system-resin constituent open-cell foam of this invention, It is foam 
(only henceforth "open~cell foam") which has a rate of an open cell of not less than 50%, The base materia! resin 
consists of a polyethylene-system-resin constituent which contains heat-reversible crosslinked polymer less than 
50% of the weight with a weight of 5 or more. The percentage of stress relaxation after the 1 -minute progress after 
50% compression immobilization of this open-cell foam is not less than 30%, and 25% compression stress is 1 - 
SOkPa, and 50% compression set is 7% or less of thing. 

[001 8]Heat~reversible crosslinked polymer in the base materia! resin which constitutes the open-cell foam of this 
invention is polymer which shows character like a crosslinked polymer at ordinary temperature, and this structure of 
cross linkage dissociates at an elevated temperature, and shows sufficient mobility in which extrusion molding is 
possible by forming a kind of structure of cross linkage at ordinary temperature. Specifically, the polymer by which 
the bridge was constructed over between molecules by the ionic bond power of the metal ion, polymer (henceforth 
elevated-temperature bridge construction dissociative polymer) with which it is satisfied of the following definition, 
etc. are mentioned. 

[0019]That is, after preheating the polymer processed into the sheet shaped for 5 minutes between heat pressing, it 
heats for 5 more minutes under heating of 230 ** and 10MPa, and a pressurizing condition, and it cools enough 
under the pressurizing condition of 12MPa between the cooling presses by which temperature control was carried 
out subsequently to 25 **, and a 1~mm-thick plate is obtained. The plate obtained by the described method is put 
into oven (23 ** and 80 **), respectively, and a sample is obtained by heat-treating for 24 hours. Each obtained 
sample is used, it asks for the rate of heat deformation respectively on condition of the temperature of 120 **, and 
load Ikgf based on JIS C3005 (heat deformation), and the difference of the rate of heat deformation of the thing of 
80 ** processing and the thing of 23 ** processing is not less than 50% of polymer. 

[0020]There are ethylene system ionomer resin etc. with the polymer in which the bridge was constructed over 
between molecules by the ionic bond power of the metal ion. Ethylene system ionomer resin An ethylene monomer, 
acrylic acid, methacrylic acid, Itaconic acid, itaconic acid anhydride, maleic acid, a maleic acid anhydride, fumaric 
acid, It is a metal salt bridge construction thing of a copolymer with the alky! ester of alpha, such as cinnamic acid, 
beta-unsaturated carboxylic acid, its anhydride, or these unsaturated carboxylic acid, for example, methyl acrylate, 
ethyl acrylate, methyl methacrylate, ethyl methacrylate, etc. As this metal salt, alkali metal salt, an alkaline-earth- 
metals salt, type metal salt, or transition metal salt is mentioned. 

[0021]As such ethylene system ionomer resin, Specifically, for example An ethylene-acrylic acid copolymer, an 
ethylene-acrylic acid-methyl acrylate copolymer, The ionomer resin which constructed the bridge with the metal ion 
in between molecules, such as an ethylene-acrylic acid-ethyl acrylate copolymer, an ethylene-methacrylic acid- 
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methyl acrylate copolymer, an ethylene-methacrylic acid-ethyl acrylate copolymer, or an ethylene-methacrylic acid 
copolymer, is mentioned. Ethylene system ionomer resin may not be restricted independently, but may mix two or 
more kinds of ethylene system ionomer resin. At ordinary temperature, between molecules has the structure of 
cross linkage over which the bridge was constructed with the metal ion, and the foam which carried out specific 
amount content of the ethylene system ionomer resin becomes what has few setting, even if the recoverability over 
compression is high and cyclic compression is carried out 

[0022]The degree of neutralization of the above-mentioned ethylene system ionomer resin used for this invention is 
usually 10-90-mol %, and its 30-90-mol% of thing is especially preferred, the degree of saponification — more than 
50 mol % — a 70-100 mol % thing is especially preferred. Kneading nature with mixed resin will become good by 
adjusting the degree of neutralization, and the degree of saponification in this way. The degree of neutralization and 
the degree of saponification are measured by infrared spectroscopic analysis. Specifically, it asks with the following 
formula (4) and (5) from the number of mols of the monomeric unit of the unsaturated carboxylic acid ester obtained 
as a measurement result of an infrared spectroscopic analysis (a), the number of mols of the monomeric unit of 
unsaturation carboxylic acid metal salt (b), and the number of mols of the monomeric unit of unsaturated carboxylic 
acid (c). 
[0023] 
[Equation 3] 

degree of neutralization (mol %) = — {b/(b+c)} x100 (4) 

[0024] 

[Equation 4] 

degree of saponification (mol %) = — {(b+c)/(a+b+c)} x100 (5) 

[0025]On the other hand, elevated-temperature bridge construction dissociative polymer is polymer or the polymer 
composition which has the character in which the structure of cross linkage is formed at low temperature, and the 
structure of cross linkage dissociates at an elevated temperature. As such polymer or a polymer composition, For 
example, the polymer composition of the carboxylic acid denaturation polyolefine system polymer by an unsaturated 
carboxylic acid anhydride and unsaturated carboxylic acid ester which are indicated to JP,2000~204204,A, and the 
polymer which has a hydroxyl group in a molecule is mentioned. Specifically, for example Modified polyolefin 
polymers, such as an ethylene-maleic acid anhydride-ethyl acrylate ternary polymerization object and an ethylene- 
butene-1 copolymer, A hydroxyl group end polybutadiene hydrogenation thing, an ethylene-methacrylic acid 2- 
hydroxyethyl copolymer, A polymer composition with hydroxyl group content polymers, such as a methacrylic acid 2- 
hydroxyethyl graft ethylene polymer, an ethylene-vinylacetate copolymer saponification thing, and low-molecular- 
weight polyolefine polyol, etc. are mentioned. 

[0026]A constituent of denaturation polyolefine which carried out the graft of the unsaturated carboxylic acid 
anhydride which is indicated to JP, 6-57062, A, and a polyol compound which has at least two hydroxyl groups in 
intramolecular, The above-mentioned constituent which furthermore contains a reaction accelerator like organic- 
carboxylic-acid metal salt if needed is mentioned. For example, denaturation polyolefine which carried out the graft 
of the unsaturated carboxylic acid anhydride, Specifically A homopolymer of olefins, such as ethylene and propylene, 
Use these define copolymers or these olefins as the main ingredients (meta), and Or acrylic acid, (Meta) A 
copolymer with acrylic ester, vinyl acetate, etc., an ethylene-propylene random copolymer, It is the denaturation 
polyolefine to which an ethylene-(meta) acrylic acid copolymer, an ethylene-(meta) acrylic ester copolymer, and an 
ethylene-vinylacetate copolymer were made to carry out the graft polymerization of the acid anhydrides, such as a 
maleic acid anhydride, an itaconic anhydride, and a succinic anhydride. A polyol compound, for example Ethylene 
glycol, a diethylene glycol. Alcohol compounds, such as 1,4-butanediol, 1 ,6-hexanediol, and trimethylolpropane. 
Sugars, such as glucose, such as polyolefine oligomer containing an ethylene-vinylacetate copolymer saponification 
thing and two or more hydroxyl groups, sorbitol, and galactose, etc. are illustrated. 

[0027]In this invention, although ethylene system ionomer resin and/or elevated-temperature bridge construction 
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dissociative polymer are preferably used as heat-reversible crosslinked polymer. Especially use of ethylene system 
ionomer resin with easy obtaining foam with thick high expansion ratio and thickness from fields, such as a 
temperature Gontrol at the time of extrusion foaming, is preferred. The base material resin which carried out specific 
amount content of the ethylene system ionomer resin can maintain die pressure at moderate height at the time of 
extrusion foaming. Therefore, even if it is a case where a gap of a die is extended more in the same discharge 
quantity, compared with base material resin which does not contain ethylene system ionomer resin, foaming in a die 
can be prevented easily. As a result, in manufacture of open-cell foam, foam of high expansion ratio with little 
variation in a cell diameter with thick thickness can be obtained easily. 

[0028]Base material resin of open-cell foam of this invention consists of a polyethylene-system-resin constituent 
which contains heat-reversible crosslinked polymer less than 50% of the weight 5% of the weight or more. In this 
invention, content of heat-reversible crosslinked polymer in a polyethylene-system-resin constituent is less than 50 
% of the weight from a viewpoint that open-cell foam which is stabilized and satisfies the desired end can be 
preferably manufactured by extrusion foaming of 10 % of the weight or more, and 1 5 more % of the weight - 45 % of 
the weight When the inside of base material resin and heat-reversible crosslinked polymer are less than 5 % of the 
weight in this invention, there is a possibility that compression set may become large and cannot use it in a use by 
which repeated use is carried out On the other hand, when between molecules consists of that over which the 
bridge was constructed by metal ion associative strength like an ethylene system ionomer by a case where this 
crosslinked polymer is 50 % of the weight or more, In an extrusion-foaming process, generation of heat [ in / highly / 
for a pressure in an extrusion machine / a die ] becomes large, and since it becomes difficult to keep a pressure in a 
die high, an open cell extrusion-foaming object which has foam of high expansion ratio, sufficient thickness, and 
width cannot be acquired. Load at the time of extruder screw rotation is large, physical foaming agent transfer 
pressure must also be made high, and the operativity of extrusion foaming also worsens. When consisting of 
elevated-temperature bridge construction dissociative polymer by a case where this crosslinked polymer is 50 % of 
the weight or more, there is a possibility that recycling efficiency may become insufficient 

[0029]Therefore, a thing to acquire also for what is open-cell foam and has high expansion ratio, and sufficient width 
and thickness. Also from a viewpoint that a point of recycling efficiency and sufficient stress relaxation nature 
[ further as opposed to load ] are revealed, and compression set considers it as a small thing, a constituent of base 
material resin of this invention, It exceeds at least 50 % of the weight, and other resinous principles except heat- 
reversible crosslinked polymer, such as ethylene system ionomer resin, exceed 50 % of the weight preferably, and 
contain still more preferably 90 or less % of the weight 95 or less % of the weight 55 % of the weight - 85% of the 
weight 

[0030]Other resinous principles except the above-mentioned thermoplastic crosslinked polymer which constitutes 
some base material resin of open-cell foam of this invention, Let polyethylene system resin be the main ingredients 
(in addition, considering it as the main ingredients 50% of the weight or more), As polyethylene system resin which 
means containing 80 % of the weight or more preferably, With a copolymer of an ethylene homopolymer, ethylene, 
alpha olefin of the carbon numbers 3-12, etc., etc., an ethylene ingredient contains 60% of the weight or more, and 
specifically, Low density polyethylene, ultra low density polyethylene, straight-chain-shape low density polyethylene. 
High density polyethylene, an ethylene maleic anhydride copolymer, an ethylene-vinylacetate copolymer. An 
ethylene-methyl methacrylate copolymer, an ethylene-ethyl methacrylate copolymer, An ethylene-acrylic acid 
copolymer, an ethylene-butene copolymer, a styrene ethylenic copolymer, an ethylene-vinylalcohol copolymer, an 
ethylene-glycidyl methacrylate copolymer, etc. are mentioned. Although the above-mentioned polyethylene system 
resin is used as one sort or two sorts or more of mixtures, it is preferred to use two or more sorts of especially 
mixtures. Also in these, when thinking as important points, such as pliability and a moldability, use of low density 
polyethylene is preferred, From a point that an extrusion temperature range from which foam of an open cell at the 
time of extrusion foaming is obtained spreads, and a thing of high expansion ratio is obtained easily. For example, it is 
desirable to use it combining high density polyethylene and at least one sort of copolymers, such as an ethylene- 
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methyl methacrylate copolymer, an ethyl ene-ethyl methacrylate copolymer, an ethylene-acrylic acid copolymer, and 
an ethylene maleic anhydride copolymer 

[0031]In order to obtain open-cell foam made into the purpose of this invention, it is important to use a 

polyethylene-system-resin constituent which consists of a mixture of what uses as the main ingredients an 
ingredient which consists of heat-reversible crosslinked polymer, and polyethylene system resin as the base material 
resin. For example, said ionomer resin becomes weak at temperature which is an ingredient which consists of heat- 
reversible crosslinked polymer in base material resin that the ionic bond exceeds 150 and becomes strong at a 
low temperature. An ingredient which consists of such ethylene system ionomer resin holds viscosity higher than an 
ingredient of another side even in a temperature requirement from which a viscosity down with a rapid ingredient of 
another side is started, and even if it starts a viscosity down with a rapid ingredient of another side, it becomes 
difficult to contract foam. In base material resin in this invention, while uses polyethylene system resin as the main 
ingredients, and in an ingredient Therefore, a portion with weak melt tension, For example, a low molecular weight 
constituent etc. carry out foam breaking with cellular formation, and viscosity balance of maintaining shape of foam 
by an ingredient which consists of ethylene system ionomer resin is needed. However, if an ethylene system ionomer 
resin ingredient increases too much, it will become difficult for viscosity to become high too much, and for generation 
of heat within a die to become large, and to obtain good open-cell foam. If there are too few ethylene system 
ionomer resin ingredients, an effect which maintains high viscosity cannot be expected, and open-ceil foam of high 
expansion ratio with thick thickness is not obtained. By making a heat-reversible crosslinked polymer ingredient in 
base material resin into less than 50 % of the weight 5% of the weight or more, exceeding 50 % of the weight and 
adjusting suitably an ingredient of another side which uses polyethylene system resin as the main ingredients with 95 
or less % of the weight of the mixing ratio, A kind of structure of cross linkage will be eventually introduced into foam 
obtained, and open-cell foam which has good stress relaxation nature made into the purpose of this invention and 
stability can be obtained. 

[0032]A rate of an open cell of open-cell foam of this invention is not less than 50% of thing. When a rate of an open 
cell is less than 50%, the manifestation effect of a characteristic function which open-cell foam called stability, 
cushioning properties, pliability, sound absorption nature, absorptivity, and breathability to cyclic compression shows 
decreases, and it becomes difficult to call it the so-called foam of an open celL A rate of an open cell of open-cell 
foam in this invention means some not values of foam but average value in the whole foam. Therefore, even if there 
is a portion which is less than a rate of an open cell which this invention specifies in a part of open-cell foam, what 
is necessary is just more than a rate of an open cell which average value of the whole foam specifies by this 
invention. 

[0033]From a viewpoint that especially stability, cushioning properties, pliability, sound absorption nature, 
absorptivity, and breathability to a repeated load which is character peculiar to open-cell foam are excellent. A feel 
touched by hand as it is preferred that rates of an open cell are not less than 70% and also not less than 80% and a 
rate of an open cell is not less than 70% becomes very soft. 

[0034]Measurement of a rate of an open cell in this specification is performed as follows according to ASTM D- 
2856-70 (Procedure C). That is, it asks for the true volume Vx (cm^) of a test portion using an exhaust air 
pycnometer, and asks for the apparent volume Va (cm^) from an outside dimension of a test portion, and a rate of an 
open cell (%) is calculated by a formula (6). It is the sum of volume of resin in a test portion, and volume of a closed 
cell portion in the true volume Vx. 
[0035] 
[Equation 5] 

Rate of open cell (%) = {(Va-Vx)/(Va-W/rho)} x100 (6) 

In a formula (6), it is the density (g/cm*^) of the base material resin in which W constitutes the weight (g) of a test 
portion and rho constitutes foam. 

[0036]A test portion is adjusted according to the shape of foam as follows. When foam shape is a sheet shaped, let 
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what started 40 mm long and two or more 25-mm-wide sheet-shaped samples, piled up the started sample, and was 
about 25 mm in thickness be a test portion. 

[0037]When foam shape is tabular, 25 mm long, 25 mm wide, and a 40-mm-thick rectangular parallelepiped sample 
are started, and let the started sample be a test portion. When a 40-mm-thick rectangular parallelepiped sample 
cannot be started, it piles up, adjusts to predetermined thickness and is considered as a test portion. Since a 
barracks case has a rate of an open cell in the partial portion of foam in the case of tabular foam, From each portion 
of foam, uniformly, a test portion is started (at least ten or more pieces), and let it be a rate of an open cell of foam 
with the arithmetic average of the rate of an open cell of each started test portion so that the method of variation of 
the rate of an open cell of the whole foam can grasp. 

[0038]Percentage of stress relaxation after the 1 -minute progress [ in / in open-cell foam of this invention / a 
compression test ] after 50% compression immobilization is not less than 30%, and 25% compression stress is 1 - 
50kPa, and 50% compression set is 7% or less of thing. Percentage of stress relaxation after the 1 -minute progress 
after 50% compression immobilization is not less than 40% still more preferably not less than 35% preferably. When 
percentage of stress relaxation is less than 30%, there is little stress relaxation to load, load is applied locally, and 
bottoming is started that character to respond to load of a heavy lift uniformly in a field is hard to be obtained. 
Therefore, cushioning properties to a heavy lift fall, and it is hard to fix stability of a heavy lift laid in the state where 
it was stabilized bad. 

[0039]that is, percentage of stress relaxation boils the above-mentioned stress relaxation nature as follows, and 
reveals not less than 30% of thing. This percentage of stress relaxation not less than 30% of open-cell foam, If the 
compressive load P (kgf/cm^) is applied so that thickness of this foam may be 50%, the internal stress P (kgf/cm^) 
will occur as power which tries to push back load to this foam (percentage of stress relaxation in this time is 0%). 
However, if a compression ratio is kept maintained to 50%, this internal stress will decrease with the passage of time, 
and after 1 -minute progress, compressive load which maintains thickness of this foam to 50% has become below 0.7P 
(kgf/cm^) (percentage of stress relaxation in this time is not less than 30%). Therefore, this foam can add load and it 
means that compression stress had declined not less than 30% gradually within for 1 minute. Internal stress of this 
foam decreases until it reaches a fixed value. 

[0040]When a heavy lift of an infinite form of fixed weight is laid in foam, relaxation of foam internal stress takes 
place early and a touch area with a heavy lift increases with the passage of time even if a portion which receives a 
concentrated load occurs in foam, such character, Since a concentrated load beyond it is avoidable, a pressure of a 
heavy lift can be distributed, it can support and concentration of reaction force over a heavy lift can also be avoided, 
it is connected with support stability and the surface-protection nature of a weight installation thing. When foam of 
such character is used for cushioning materials, such as a chair, and a human body is especially supported, he does 
not get tired even if it uses it for a long time, since it can fit so that a human body which consists of curved surface 
parts may be wrapped in, and it can support by uniform power. This character is character suitable also as a mat for 
bedsore prevention. Not less than 30% of thing reveals big reaction force to modification of compression of a quick 
speed, etc., and percentage of stress relaxation of deformation is small, and in order to change gradually to a thing of 
a late speed and to absorb energy, it is suitable also for shock absorbing material, such as a fender, further again. In 
an open cell extrusion-foaming object of this invention, a maximum of percentage of stress relaxation is 70% 
preferably 80% in general. 30 to 80% and further 40 to 80% of thing has preferred percentage of stress relaxation after 
the 5-minute progress [ in / in open-cell foam of this invention / a compression test ] after 50% compression 
immobilization in respect of cushioning properties. 

[0041 ]ln this invention, measurement of percentage of stress relaxation was performed based on a measuring 
method of compression test hardness of JIS K6767 (1 976), a size of a specimen was 100 mm long, the side of 100 
mm, and 40 mm in thickness, a compression amount was carried out 50% of thickness of a piece of a measurement 
test, compression velocity was considered as a part for 100-mm/, and it measured. Power (kgf/cm^) in which a 
specimen at the time of compressing and stopping until it placed a specimen between parallel plates of a testing 
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machine and thickness of a specimen specifically reached 50% of the original thickness speed for lOO-mm/pushes 
back a plate is set to (A), When power (kgf/cm^) which pushes back a plate after stop 1 -minute progress was set to 
(B), a value computed with a following formula (7) was made into percentage of stress relaxation. Percentage of 
stress relaxation after the 5-~"minute progress after 50% compression immobilization makes a value of (B) a value 
after stop 5-minute progress, and is computed by a following formula (7). [0042] 
[Equation 6] 

percentage of stress relaxation — ( — % — ) — = — {— one - [ — ( — B — ) — / — ( — A — ) — ] — } — x — 1 00 (7) 

[0043]The specimen was adjusted with the shape of open-cell foam as follows. That is, when the shape of foam was 
a sheet shaped, what started 100 mm long and two or more 100-~mm-wide samples, piled up the started sample, and 
was 40 mm in thickness was used as the specimen, sheet-shaped foam should pile up — number of sheets 
considered it as the minimum number of sheets, and we decided to adjust the thickness of a specimen to 40 mm by 
slicing one in the sheet piled if needed. 

[0044]When shape of foam is tabular, 100 mm long, 100 mm wide, and a 40-mm-thick rectangular parallelepiped are 
started, and it is considered as a test sample. When a rectangular parallelepiped of the above-mentioned size was 
not able to be started, a sample of a predetermined size was piled up like a case of sheet-shaped foam, and it 
adjusted to a predetermined size, and was considered as a test sample. Since a barracks case has percentage of 
stress relaxation in a partial portion of foam in the case of tabular foam. From each portion of foam, uniformly, a test 
sample was started and was made into percentage of stress relaxation of foam with an arithmetic average of 
percentage of stress relaxation of each started test portion so that a method of variation of percentage of stress 
relaxation of the whole foam could grasp. 

[0045]It is thought that stress relaxation of foam is revealed mainly with the characteristic of cellular structure and 
base material resin. For example, when it is an open cell structure in which air bubbles are almost only skeletons like 
flexible polyurethane foam, and a cellular film hardly exists, In order to escape from air in form when form is 
compressed promptly easily, its ventilation resistance of air to compression is weak, and influence only of the 
characteristic of base material resin becomes large. Therefore, compression immobilization is carried out, a 
difference with compression stress after fixed time lapse decreases, and it becomes compression stress of the 
moment of being compressed, with what has small percentage of stress relaxation. 

[0046]On the other hand, a cellular film exists, and in foam of cellular structure in which a part of the cellular film 
carried out foam breaking and which it has free-passageHzed, when foam is compressed, it is hard to escape from 
air in form, and ventilation resistance of air to compression becomes large, and it works as an operation which an 
omission of the air eases to stress. By choosing resin which has the resin characteristic which balance of rigidity, 
pliability, etc. was furthermore able to take in addition, compression immobilization is carried out with compression 
stress of the moment of being compressed, and a difference with compression stress after fixed time lapse is 
considered that it becomes large and percentage of stress relaxation becomes high. 

[0047]Open~cell foam of this invention is preferably [ 5% or less and also 4% or less of ] desirable, although 50% 

compression set is also 7% or less and a small thing. When compression set exceeds 7%, the recoverability of foam is 

inferior, and compression stress declines for a use which carries out especially repeated use. 

[0048]In this invention, compression set was measured based on a measuring method of compression set of JIS 

K6767 (1976), made compression fixed quantity 50% of thickness of a specimen, and asked for a specimen from the 

following formulas (8) as a thing (50 mm in length, 50 mm in width, and 40 mm in thickness). 

[0049] 

[Equation 7] 

Compression set (%) = {(tQ-t^ Aq) x100 (8) 

tg: — thickness (mm) after an examination of the original thickness (mm) t^:specimen of a specimen 

[0050]A specimen was adjusted with shape of open-cell foam as follows. When foam was a sheet shaped, two or 
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more samples of 50 mm long and 50 wide mm, were started, a started sample was piled up, and it adjusted to 40 mm 
in thickness, and was considered as a test sample, sheet-shaped foam should pile up — number of sheets 
considered it as the minimum number of sheets, and we decided to adjust thickness of a specimen to 40 mm by 
slicing one in a sheet piled if needed. When foam shape was tabular foam, 50 mm long, 50 mm wide, and two or more 
40-mm-thick rectangular parallelepiped samples were started, and it was considered as a test sample. When a 40- 
mm-thick rectangular parallelepiped started and there was ** as for nothing, a sample started like a case of sheet- 
shaped foam was piled up, and it adjusted to predetermined thickness, and was considered as a test sample. 
[0051 ]As for an average cell diameter, when open-cell foam of this invention is sheet-shaped foam, it is preferred 
that it is 0.3-3.0 mm. It is 0.4-2.0 mm still more preferably. Sheet-shaped foam below 0.3 mm has very late 
recoverability, and a cellular film becomes thin, power of holding cellular shape is small and, in a thing of crushed 
cellular shape, an average cell diameter becomes is easy to be obtained. On the other hand, if an average cell 
diameter exceeds 3.0 mm, in appearance, a cellular film will get become thick too much and bad to a bad thing of 
pliability. 

[0052]As for tabular foam of open-cell foam of this invention, it is preferred that an average cell diameter is 0.3-10.0 
mm. It is 0.4-5.0 mm still more preferably. Tabular foam below 0.3 mm has very late recoverability, and a cellular film 
becomes thin, power of holding cellular shape is small and, in a thing of crushed cellular shape, an average cell 
diameter becomes is easy to be obtained. On the other hand, if an average cell diameter exceeds 10.0 mm, in 
appearance, a cellular film will get become thick too much and bad to a bad thing of compression recovery nature. 
[00533Cellular shape of tabular open-cell foam of this invention by observing under a microscope a vertical section 
to each direction of the direction of extrusion (MD) of foam, and the cross direction (TD) of foam which intersects 
perpendicularly with MD, The average cell diameter Z of the average cell diameters Y and TD of the average cell 
diameters X and MD of a thickness direction of a vertical section to the above-mentioned TD is measured, 
respectively, and a ratio of X to each of Y and Z, X/Y, and X/Z are calculated. 

[0054]In this invention, 0.3-1.5 are desirable still more preferred, and cellular shape X/Y and X/Z are 0.3 to 1.3, 
especially 0.5-1.0, respectively. When X/Y-shaped [ cellular ] and X/Z are less than 0.3, since cellular shape is flat, 
in pliability, it is satisfactory, but deformation at the time of compression to a thickness direction becomes large, and 
it becomes easy to carry out bottoming, on the other hand, as for a thing exceeding 1.5, compression stress 
becomes strong too much — pliability — ****** — there is fear. Therefore, by satisfying cellular shape of a 
mentioned range, the amount of compression sets for MD, TD, and thickness direction all directions becomes almost 
comparable, and compression recoverability will become good especially. 

[0055]In this invention, measurement of the average cell diameter Z of the cross direction which intersects 
perpendicularly with the average cell diameter X of a thickness direction, the average cell diameter Y of the direction 
of extrusion, and the direction of extrusion is performed based on a vertical section to the cross direction (TD) 
which intersects perpendicularly with a vertical section and MD to the direction of extrusion (MD) of foam. 
Specifically, it carries out as follows. About Y, length before expansion lengthens a line segment equivalent to 5 mm 
in a vertical section enlarged drawing to TD first produced by carrying out photomacrography under a microscope 
etc. to three places, MD near the surface of foam, MD of a thickness direction center section, and MD in near a rear 
face. Next, severain of air bubbles which intersect each pulled line segment (n) That to which some air bubbles cross 
on this line segment is also included. Ask and by formula: [5/(n-1)] an average cell diameter per air bubbles on each 
line segment, It is referred to as Y (mm) with an arithmetical average of an average cell diameter per [ which was 
called for from each of a total of three line segments lengthened near the surface, a thickness direction center 
section, and near the rear face ] air bubbles. 

[0056]In a vertical section enlarged drawing to MD first produced by carrying out photomacrography under a 
microscope etc. about Z, Length before expansion lengthens a line segment equivalent to 5 mm to three places, TD 
near the surface of an extrusion-foaming object, TD of a thickness direction center section, and TD in near a rear 
face, and a value calculated by operation of asking for Y, and the same operation is set to Z (mm). 
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[0057]About X, a straight line covering total thickness of foam is drawn to a thickness direction of a test sample in a 
vertical section enlarged drawing to TD» Severahg of air bubbles which intersect this straight line is calculated, and it 
is referred to as X (mm) in quest of an average cell diameter per air bubbles on a straight line by formula: ([the total 
thickness / 112] of foam). Let an average cell diameter of foam be a value calculated by [(X+Y+Z) /3]. 
[0058]Compression stress at the time of the 25% compression to a thickness direction of open-cell foam of this 
invention has 1 - 50kPa, and is 1 - 25kPa still more preferably one to 35 kPa preferably. Compressive compression 
stress changes easily to compression by less than 1 kPa 25%, and it becomes easy to start bottoming. In 
compression stress exceeding 50kPa on the other hand, intensity is too strong and inferior to pliability depending on 
a use. 

[0059]Open-cell foam of this invention has the density 15 - preferred 100 kg/m^, and they can use it as sheet- 
shaped foam, tabular foam, long shape foam, etc. Especially when open-cell foam of this invention is sheet-shaped 
foam, it is preferred that 15-60 kg/m^ and thickness is [ width of density ] sheet-shaped foam of 90 cm or more 45 
cm at least 0.5-10 mm. A maximum of width is about 190 cm. 

[0060]It has the outstanding pliability which is not in the conventional polyolefin-system-resin foaming sheet, and it 
is good, and sheet-shaped foam of this composition has a pliant feel, and it is suitable for it in a charge of package 
material. Processing of bag manufacture processing, thermoforming, etc. is also possible, and can be used also as 
containers, such as a bag and a fruit tray. Partition material produced by piercing and processing a lamination layer 
sheet which carried out laminate integration of the raw material which has the firmness of other polypropylene regin 
foaming sheets, a polystyrene-system-resin foaming sheet, etc., It can be used for various uses, such as containers, 
such as a fruit packing material which has the high buffer nature etc. which are produced by carrying out 
thermoforming of this lamination layer sheet, and a precision instrument article. 

[0061]When open-cell foam of this invention is tabular foam, It is preferred that 15-100 kg/m^, further 20 - 60 
kg/m^, and thickness are [ 10-200 mm, further 25-80 mm and width of a point of sufficient compression stress and 
good compression recovery nature to density ] at least 8 cm and 25 more cm or more. A maximum of width is about 
150 cm. As compared with elasticity urethane continuous foam foam which is suitable for tabular foam of this 
composition to an impact-absorbing pad, a sound-absorbing material, a cushioning material, etc., and is especially 
used as a mainstream cushioning material. A loose compression set is shown and this characteristic is the 
outstanding character which should be mentioned especially in uses, such as the above-mentioned cushioning 
material. This tabular foam can process shape of a request according to a use by punching processing and cutting, 
and can be used as a container etc. 

[0062]In this invention, measurement of thickness of open-cell foam and density is performed as follows. Namely, 
thickness of open-cell foam measures ten thickness of this foam at equal intervals from a crosswise end to an end 
of another side, and makes it an arithmetic mean of these ten points. Density of open-cell foam carries out unit 
conversion of the value which measured weight (g) of a specimen of 5 cm by 5 cmx foam thickness, then asked for 
volume (cm'^) of a piece of an outside dimension blank test of this specimen, and was calculated by **(ing) weight (g) 
of a specimen by the volume to kg/m^. 

[0063]Cellular modifiers, such as talc which adds open-cell foam of this invention the above-mentioned base 
material resin and if needed. It can obtain by supplying a shrinkproofing agent etc. to an extrusion machine, adjusting 
extrusion resin temperature, extruding-die internal pressure, discharge quantity, etc., and making it extrude and foam 
to a low-pressure area from a die attached at the tip of an extrusion machine, after kneading, and also supplying a 
foaming agent and considering it as a fizz melting resin mixture, heat melting and. 

[0064]In base material resin of this invention, in addition, a shrinkproofing agent, a cellular modifier, a weathering 
agent, Various additive agents, such as an ultraviolet ray absorbent, an ultraviolet reflection agent, an infrared 
absorption agent, an infrared reflective agent, fire retardant, a flow improver, colorant, a thermostabilizer, an 

antioxidant, a nucleus agent, an inorganic bulking agent, and rubber, can be blended suitably if needed. 
[0065]Since carrying out 0.1-15 weight-section addition of the shrinkproofing agent to base-material-resin 100 
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weight section also in the above-mentioned additive agent in this invention especially can obtain foam with thick 
good foam especially high expansion ratio, and thickness, it is preferred. 

[0066]As a shrinkproofing agent, ester of with a carbon numbers often or more (preferably 15-25) fatty acid and 
polyhydric alcohol which has 3-7 hydroxy! groups, with a carbon numbers often or more (preferably 15~25) fatty acid 
amine, with a carbon numbers often or more (preferably 15-25) fatty acid amide, etc. are mentioned. 
[0067]As with a carbon numbers often or more of the above-mentioned shrinkproofing agent fatty acid, Stearic acid, 
oleic acid, lauric acid, behenic acid, lignoceric acid, As polyhydric alcohol which cerinic acid, Cheb Tacon acid, 
montanic acid, melissic acid, RAKUSERU acid, etc. are mentioned, and has 3-7 hydroxy! groups, Glycerin, diglycerol, 
triglycerol, erythritol, arabite, xylitol, mannite, sorbitol, sorbitan, etc. are mentioned. A shrinkproofing agent may mix 
and use two or more sorts of shrinkproofing agents. 

[0068]As an example of a shrinkproofing agent, monostearin acid glyceride, monobehenic acid glyceride, Distearic 
acid glyceride, tristeann acid glyceride, polyoxyethylene Millis Chill Amin, Polyoxyethylene palmitin amine, 
polyoxyethylene stearylamine, a lauryl acid amide, myristic acid amide, pulmitic acid amide, octadecanamide, etc. are 
mentioned. 

[0069]As the above-mentioned cellular modifier, minerals system impalpable powder-like things, such as talc, silica, 
and clay, Sodium bitartrate, succinic acid hydrogen potassium, sodium acid citrate, It is preferred for carbonate or 
bicarbonate, such as alkali metal salt of polyvalent carboxylic acid, such as potassium citrate, sodium bicarbonate, 
sodium carbonate, and a sodium oxalate, etc. to be mentioned, and to carry out 0.01-10 weight-section addition to 
base-material-resin 100 weight section. 

[0070]As a foaming agent used in manufacture of open-cell foam of this invention, although both a physical foaming 
agent and a decomposable blowing agent can be used, it is preferred to use a physical foaming agent for obtaining 
open-cell foam with high expansion ratio. As a physical foaming agent, for example, propane, normal butane, 
isobutane, Normal pentane, isopentane, normal hexane, an isohexane, A thing of inorganic systems, such as 
hydrocarbon fluoridation, such as chlorinated hydrocarbons, such as aliphatic hydrocarbon, such as cyclohexane, a 
methyl chloride, and an ethyl chloride, 1,1,1,2--tetrafluoroethane, and 1,1-"difloroethane, carbon dioxide, nitrogen, and 
water, etc. are mentioned. AZOJI carvone amide etc. are mentioned as a decomposable blowing agent. Two or more 
sorts can use the above-mentioned foaming agent, mixing, and it can serve also as adjustment of air bubbles, and 
can also use a decomposable blowing agent together to a physical foaming agent. 

[0071]Open-cell foam of various shape, such as sheet-shaped foam and tabular foam, can be manufactured by 
choosing a die attached at the tip of an extrusion machine according to shape of target foam. For example, if an 
annular die is attached, sheet shaped foam can be obtained, . Could obtain tabular foam, when attaching a flat die, 
and when attaching a porous die, the long shape foam side of corded or cylindrical a large number was welded. Foam 
which has a large vertical section which intersects perpendicularly to the direction of extrusion can be obtained, and 
if a variant die is attached, foam of various different sectional shape can be manufactured. An accumulator may be 
installed between an extrusion machine and a die or in a die if needed. Since discharge velocity and discharge 
quantity can be increased by leaps and bounds by installing an accumulator, even if it is a small extrusion machine, 
high expansion ratio, open-cell foam of high thickness, especially tabular foam can be obtained. 

[0072]An extrusion-foaming object whose rate of an open cell in this invention is not less than 50% can be formed by 
adjusting extrusion resin temperature in an appropriate range, and extruding from an extrusion machine to a low- 
pressure area, after supplying the above-mentioned base material resin, an additive agent, a foaming agent, etc. to an 
extrusion machine, carrying out heat melting kneading and considering it as a fizz melting resin mixture. Namely, a 
fizz melting resin mixture in which extrusion resin temperature was adjusted in an appropriate range, It has the 
viscoelasticity which resists foaming power of a foaming agent, and foams uniformly, and an ingredient to which 
viscoelasticity is falling more cannot follow elongation of an ingredient of another side in a heat-reversible 
crosslinked polymer ingredient and other ingredients in a stage where a cellular film is formed, but it is thought that it 
is destroyed and some cellular films open-celUze. For example, when thermoplastic crosslinked polymer is an 
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ethylene system ionomer, A direction of an ingredient to which a direction of an ingredient which uses other 
polyethylene system resin as the main ingredients uses polyethylene system resin as the main ingredients since 
viscoelasticity is falling more in a cellular film formation stage at the time of extrusion foaming serves as a starting 
point, some cellular films are destroyed, and foam is open~cellHzed. 

[0073]For example, concrete extrusion resin temperature is based on the melting point of polyethylene system resin 
which constitutes the main ingredients of an ingredient of another side of the above-mentioned base material resin, 
when heat-reversible crosslinked polymer is an ingredient of an ethylene system lonomer, It is preferred to adjust 
extrusion resin temperature of fizz melting resin within the limits of - (melting point-5 ** of polyethylene system 
resin) (melting point of +20 ** of polyethylene system resin), It is more preferred to adjust furthermore (melting 
point-5 ** of polyethylene system resin) within the limits of - (melting point of +1 5 ** of polyethylene system resin). 
When extrusion resin temperature is less than the above (melting point-5 ** of polyethylene system resin), it is hard 
to generate open-cell foam, and foam of a closed cell becomes is easy to be obtained. On the other hand, when 
extrusion temperature is the temperature exceeding the above (melting point of +20 ** of polyethylene system 
resin), it is easy to contract foam obtained and there is a possibility of producing problems, such as becoming easy 
to generate a void. 

[0G74]Let the melting point of the above-mentioned polyethylene system resin be the top temperature of a peak 
searched for from a specimen which performed fixed heat treatment with a thermal flux DSC curve based on JIS 
K7121 (1987). When two or more peaks appear, let top temperature of the biggest main peak of a peak area be the 
melting point. 

[0075]Measurement of an average pore size formed in the above-mentioned cellular film, the number of average 
holes, and average air-bubbles film thickness, Based on an electron microscope photograph of air bubbles of a 
vertical section to foam MD, an average pore size considers it as average value of an overall diameter of all the holes 
on this photograph, Make the number of average holes into a value which *>i<(ed) and asked for the number of all the 
holes on this photograph by the number of all the air bubbles, and let average air-bubbles film thickness be the 
average value of maximum thickness of all the cellular films which separates each air bubbles on this photograph. An 
electron microscope photograph of air bubbles of a vertical section to MD of foam of a typical thing which shows 
that a communicating hole exists to a cellular film of open-cell foam of this invention is shown in drawing 1 and 
drawing 2 . In a drawing, a shown by an arrow shows a communicating hole where b was formed in a cellular film in a 
cellular film, respectively. 

[0076]In this invention, measurement of compression stress of open-cell foam, Compression was canceled and 
measurement was ended, after considering a loading rate as a part for 10-mm/and compressing a specimen of 50 
mm long neglected under atmosphere of temperature of 25 **. and 65% of relative humidity for 24 hours, 50 mm 
wide, and thickness (thickness of a specimen) to 80% of thickness of a specimen based on the JISZ0234(1 976)A 
method. And load in case a deformation amount is 25% or 50% was read, unit conversion of the value which **(ed) by 
area of 2500 mm of a specimen which has this load compressed was carried out to kPa, and it was considered as 
compression stress 25% or 50%. 

[0077]Especially as for percentage of stress relaxation which is the important characteristic, in open-cell foam of 
this invention, the characteristic of said base material resin can be adjusted with an aperture formed in a free- 
passage-ized cellular film from the first, or the number of holes. In open-cell foam of this invention, adjusting is 
preferred so that a communicating hole whose average pore size is 100-1500 micrometers may average it per air 
bubbles and 0.8 piece - six pieces may usually exist 0.6 (the number of average holes) or more pieces, and 
specifically, it is preferred that average air-bubbles film thickness is 10-60 micrometers further. And since 
polyethylene system resin which contains heat-reversible crosslinked polymer like ethylene system ionomer resin 
described above as base material resin less than 50% of the weight is used as base material resin, When open-cell 
foam obtained has moderate rigidity and pliability and load is applied, it escapes from air in air bubbles gradually, it 
shows the stress relaxation nature of a high rate, and its compression set is also very small. 



JP,2002-275298,A 



13/16 ^-i; 



[0078]Although a rate of an open cell explained how to obtain foam which is not less than 50%. by adjusting extrusion 
resin temperature above, In this invention, after a rate of an open cell manufactures not less than 50% of foam, a rate 
of an open cell can also raise further a rate of an open cell of not less than 50% of foam by secondary elaboration, 
such as the method of destroying a cellular film by pinholing processing of stabbing this foam with a needle, heating 
expansion or compression, etc. 
[0079] 

[Example]The example of this invention is given and described below. 

[0080]an example 1 ethylene methacrylic acid **AKURIRU acid ester copolymer (made in Mitsui E. I. du Pont de 
Nemours Pori Kem Cal.) A trade name "high milan AM7316", MFR = 1 .3g/1 0-minute 38.1 weight sections, an 
ethylene-methacrylic acid copolymer (the Sumitomo Chemical Co., Ltd. make and a trade name "Acryft WK402".) 
MFR=25g/10--minute 28.6 weight sections, and low density polyethylene (the Sumitomo Chemical Co., Ltd. make.) 
trade name "SUMIKASEN FIOI-I" MFR=0.3g/1 0-minute 28.6 weight sections and, and high density polyethylene 
(the product made from Idemitsu Petrochemical industry.) A trade name "IDEMITSU HD210JZ", MFR = to mixed 
resin 100 weight section with which 4.7 weight sections were mixed for 5g/10 minutes. The amount part of cellular 
modifier masterbatch duplexs which contains sodium-acid-citrate 5 weight section and talc 10 weight section to 
low-density-polyethylene 100 weight section, After monostearin acid glyceride blends shrinkproofing agent 
masterbatch 10 weight section blended 12 weight sections, heats and kneads [ supply and ] to an extrusion machine 
and considers it as melting resin to low-density-polyethylene 100 weight section. Furthermore, press fit kneading of 
the isobutane was carried out into melting resin in an extrusion machine at a rate of 6.8 weight sections to the mixed 
resin 100 above-mentioned weight section as a physical foaming agent, and it was considered as fizz melt. 
Subsequently, the melt by which melt kneading was carried out within the extrusion machine was extruded from 3 
mm of gaps, and an 80-mm-wide flat die with the resin temperature shown in Table 1, and tabular appearance 
obtained good open-cell foam. A measurement result is shown in Table 1 about the thickness of the obtained foam, 
width, density, the rate of an open cell, an average cell diameter, percentage of stress relaxation, 50% compression 
set, 50% compression stress, 25% compression stress, an average pore size, etc. 

[0081 ]MFR in example 2 Example 1 = instead of 25g/the ethylene-methacrylic acid copolymer for 10 minutes "Acryft 
WK402'', except having used MFR=7g/the ethylene methacrylic acid copolymer for 10 minutes ("Acryft WK307" by 
Sumitomo Chemical Co., Ltd.), It carried out like Example 1 and tabular appearance obtained good open-cell foam. 
The various physical properties of the obtained foam were shown in Table 1. the hole formed in a cellular film by 
acliusting the mobility of the mixed ingredient of base material resin from Example 1 and Example 2 — a number and 
an aperture can be changed and it turns out that the percentage of stress relaxation etc. of the foam obtained 
change. 

[0082]Tabular appearance obtained good open-cell foam like Example 2 except having carried out extrusion foaming 
of the example 3 fizz melt at 122 **. The various physical properties of the obtained foam are shown in Table 1. By 
changing the rate of an open cell of the foam produced from Example 2 and Example 3 by adjusting the resin 
temperature at the time of extrusion foaming shows that percentage of stress relaxation changes. 
[0083]The loadings of the cellular modifier masterbatch in example 4 Example 1 were made into five weight sections, 
and tabular appearance obtained good open-cell foam like Example 1 except having carried out extrusion foaming of 
the fizz melt at 1 1 9 **. The various physical properties of the obtained foam were shown in Table 1. It turns out that 
the percentage of stress relaxation of the foam obtained from Example 1 and Example 4 by the channel length of the 
circulating air of the inside and outside of foam becoming long by making the amount of cellular modifiers increase 
and making the average cell diameter of foam small becomes large. 

[0084]Instead of example 5 high density polyethylene (trade name "IDEMITSU HD210JZ"), Straight-chain-shape 
low-density-polyethylene (Mitsui Petrochemical Industries, Ltd. make, trade name "ultra ZEKKUSU 3550R", MFR = 
4-5g/10 minutes) 4.7 weight section was used, except having carried out extrusion foaming of the fizz melt at 118 **, 
it carried out like Example 1 and tabular appearance obtained good open-cell foam. 
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[0085]Only 20% of thickness of thickness performed press working of sheet metal to the tabular foam obtained in 
example 6 Example 5 with a roll, and tabular appearance obtained good open-cell foam. Examples 5 and 6 show that 
the rate of an open cell, an aperture, the number of holes, etc. can be changed by the fabricating by a roll press etc., 

and percentage of stress relaxation can be changed. 

[0086]In comparative example 1 Example 1, replace with mixed resin, use low~density-polyethylene (Sumitomo 
Chemical Co., Ltd. make, trade name "SUMIKASEN FIOI-l", MFR = 0.3g/10 minutes) 100 weight section, and this 
low density polyethylene is received, The loadings of the cellular modifier masterbatch were made into 1 2 weight 
sections, and tabular appearance obtained good open-cell foam like Example 1 except having carried out extrusion 
foaming of the fizz melt at 108 **. The various physical properties of the obtained foam are shown in Table 2. The 
foam obtained by the comparative example 1 had low percentage of stress relaxation, and its compression set was 
large. 

[0087]Except having made the loadings of the comparative example 2 air-bubbles modifier masterbatch into the 
amount part of duplexs, it carried out tike the comparative example 1 and tabular appearance acquired the good 
extrusion-foaming object. The open-cell foam which performed pinholing processing and formed the breakthrough 
was obtained pressing from up-and-down both sides in the pitch of 2.0 mm using the needle of the needle diameter 
of 0.7 mm, and 25 mm of needle length to the thickness direction of the obtained tabular foam. The various physical 
properties of the obtained foam are shown in Table 2. Compression set was large although the percentage of stress 



relaxation of the foam obtained by the comparative example 2 was high. 
[0088] 
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1 


2 


3 


4 


5 


6 




12 0 


12 0 


12 2 


1 1 9 


118 


1 1 8 


















4 7 


' 5 3 


5 5 


5 0 


54 


6 2 


4>1 (mm) 


2 Q 4 


2 6 7 


2 6 8 


2 4 8 


2 6 5 


2 6 5 




3 8.5 


3 5. 6 


3 6.0 


3 7.9 


4 1.3 


4 2.0 


MMt^Mm (%) 


9 9 


9 2 


6 8 


9 7 


9 2 


1 0 0 




0. 9 


0. 9 


1. 0 


0, 9 


1. 0 


1 . 0 




0. 9 


0. 9 




0. 9 


0. 9 


0. 9 


W-i^mMm (ram) 


1 . 7 8 


1.91 


2. 1 0 


1. 2 3 


1,6 2 


1. 5 9 


^i^^B (mm) 


0. 2 8 


0. 3 4 


0 . 3 3 


0. 2 6 


D. 5 1 


D, 2 3 




3 2.7 


3 5.4 


26. 1 


2 4.0 


3 0, 0 


2 8.2 




3.2 5 


2. 1 1 


1, 18 


1. 3 8 


0. 8 9 


2. 5 0 


m) 






























4 5.0 


7 5.7 


6 0.6 


6 1.3 


54. 3 


50. 0 




3 8.0 


6 3.2 


46. 0 


5 4. 1 


46. 3 


4 1.6 




3. 8 


3. 5 


6» 2 


1. 6 


2. 6 


1. 5 


5 0 %hmm:n <kPa) 


9. 8 


5 9.0 


5 2,5 


2 5.9 


2 6. Q 


1 a. 0 


2 5 3^ffi«irv:^(kPa) 


6. 2 


2 6.3 


23, 5 


11.3 


13. 3 


9. 52 



[0089] 
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[0090] 

[Effect of the Invention]The open-cell foam which consists of a polyethylene-system-resin constituent of this 
invention, The base material resin consists of a polyethylene-system-resin constituent which contains heat- 
reversible crosslinked polymer less than 50% of the weight 5% of the weight or more, It is foam which has a rate of an 
open cell of not less than 50%, and the percentage of stress relaxation after the 1 -minute progress after 50% 
compression immobilization of open-cell foam is not less than 30%. and 25% compression stress is 1 - 50kPa. 
Compression set is 7% or less. 

The open-cell foam of this invention is excellent in recycling efficiency, and has sufficient stress relaxation nature, 
and its compression set is small. 

When the heavy lift of protean fixed weight is laid in foam, even if a concentrated load occurs in foam, with the 
passage of time, the stress relaxation inside foam happens early and a touch area with a heavy lift increases, The 
concentrated load beyond it can be avoided, distributed support of the pressure of a heavy lift can be carried out, 
and the stability of support and the surface protection of a weight installation thing can be performed. 
Therefore, the open-cell foam of this invention is useful as a cushioning material, shock absorbing material, a packing 
material, a sound-absorbing material, a vibroisolating material, a fender, etc. For example, since it can fit so that a 
human body may be wrapped in and can support by uniform power when supporting a human body when it is used for 
cushioning materials, such as a chair, he does not get tired even if it uses it for a long time. It is a material suitable 
also as a mat for bedsore prevention. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an electron microscope photograph of a foam section in which the communicating hole formed in the 
cellular film of the open-cell foam of this invention obtained in Example 4 is shown. 

[Drawing 2] It is an electron microscope photograph of a foam section in which the communicating hole formed in the 

cellular film of the open-cell foam of this invention obtained in Example 5 is shown. 

[Description of Notations] 

a .... Cellular film 

b .... Communicating hole 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 



